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1
PROCESS FOR REMOVING SOYBEAN HULLS
BACKGROUND OF THE INVENTION

In processing soybeans into high-protein soybean
meal, the outer layer of the bean is removed before the
oil i1s extracted from the beans. Removal of the outer

layer of the soybean traditionally is done by passing the

beans through cracking rolls to fracture the hulls and an
aspirator is then used to separate the hulls from the
cotyledons in the crushed soybeans. |

Before crushing the soybeans, the beans are dried to
remove about 1 to 3% of the moisture remaining in the
beans and the dried beans are stored for about eight
days to equalize the moisture content in the beans so
that the hulls crack uniformly when passed through the
cracking rolls.

The eight day hold is quite expensive because it adds
to the overall processing time. It also requires extensive.
storage facilities which further adds to the expense of
the present process.

The drying of the beans presently is done by any of
several conventional drying processes, such as heated
alr passed over a moving conveyor containing the
beans, etc. All of the known conventional drying pro-
cesses require the eight day storage period. .

In the present process, we have discovered a way to
eliminate the resting period. In our process the dried

beans can be cracked immediately after drying. We use

microwave energy to dry the beans and this allows
them to be cracked without holding, using cenventlonal
commercial cracking rolls. |

An additional advantage of the microwave vacuum

process 1s that the beans can be cracked while still hot
from the dryer and still produce excellent dehulling.

Soybeans are conventionally dehulled at ambient tem-

perature and then heated for further processing. Crack-

ing and dehulling at elevated temperature reduces pro-
Cess energy costs.

Watkins U.S. Pat. No. 3,558, 327 shows the applica-
tion of moisture and microwave energy to grain to assist
in the milling of the grain. In the process of U.S. Pat.
No. 3,558,327 the water level of the grain is raised, then
the moistened grain is treated with microwave energy
to reduce the mmsture level to that which is desired for
milling. | . -
- By comparison, the present process is used to remove
hulls from soybeans and involves sub_]ecttng the soy-
 beans to a vacuum and simultaneously treating with
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DETAILED DESCRIPTION |
In preparing seybear‘rs: for_ processing into oil and
high-protein soybean meal, the outer layer or hull of the

“bean must be removed before the bean can be separated

into meal and oil. The beans in storage before treatment
normally have a moisture content of about 12% (wet
basis). To remove the hulls, the moisture content of the
beans must be about 9-10% (wet basis). Thus, about
2-3% moisture must be removed before the outer layer
can be removed from the beans.

In conventional drying, the dried beans are allowed
to stand about eight days to temper the beans before the
hulls are removed. Using microwave energy to dry, we
have found we can eliminate this hold period. This
reduces the inventory cost of the soybeans and im-

proves the flexibility of process scheduling.

In the process, a microwave dryer of the type shown
in McKinney, et al Patent No. 4,015,341, issued April 5,
1977, 1s used. In this apparatus, the frequency of the
microwaves is between about 102 MH, and 104 MH,. As
a practical matter, frequencies of 915 MH, and 2450
MH; will be used as these are the only two frequencies |
which the Federal Communications Commission has
allotted for commermal microwave heating applica-

- {10ns.

~ The absolute pressure in the dryer is about 5 to about

250 Torr, and preferably is about 150 Torr.

The microwave power density in the soybeans is
about 0.25 to about 10 watts/in3 and preferably is about
1 watt/in3. The measure reference is volume of product

or volume of the soybeans being dried.

‘The outlet temperature of the beans is about 110° to
about 160° F. and preferably is about 150° F.
The final moisture content of the soybeans is about 9

to about 12% (wet basis).

SPECIFIC EXAMPLE

Using an apparatus as described in U.S. Pat. No.
4,015,341 with a 4" drying chute, 1.82 bushels/hour of
soybeans having an initial moisture content of 11.29%
(wet basis) was fed into the apparatus. A power density

~ of 1.66 watts/in of beans was applied to the soybeans

45

for a period of 22 minutes. The inlet temperature of the
grain was 79° F. and the outlet temperature was 160° F.

The pressure in the cavity varied between 28 and 43 mm

' Hg with an average of 38.7 mm Hg. The final moisture

50

‘microwave energy to reduce the moisture without in- -
Jjuring the grain. The beans are then passed through
cracking rolls to crack the outer seed hull. The hulls are

separated from the meats by an aerodynamlc separation.

23

The present process not only improves product quality,
but also it reduces the total energy reqmred for the

drying. - . -
Accerdlngly, 1t is an object of this mventlen to pro-

_-wde a process for removing the hulls from soybeans
- without the necessity of holding the beans after drying.

It is another object of the present invention to provide

‘a process of drying soybeans using microwave energy
- wherein the beans are further processed immediately
- after drying, thus obviating a long time storage step and
saving time and money. |

Iapparent herelnafter

~ out damaging the grain comprising the steps of placing
60.

~content was about 7.46% (wet basis). This is less water
than is usual in the final product, but the initial moisture
- 'was lower than normal also. About 3.72% moisture was

removed which is somewhat more than normal, but is

ot an abnormal amount. The soybeans dried in this

example were rolled between two hard surfaces. The
skins or hulls split very easrly and were easily removed-

~and separated from the seed.

What 1s claimed:
1. A process for removmg hulls from soybeans with-

the soybeans in an atmosphere of reduced pressure,
subjecting - the beans to microwave energy while the

- beans are within the atmosphere of reduced pressure,

' - removing a portion of the moisture from the beans until

65

the moisture content of the soybeans 1s about 7.46 to.
about 10% on a wet basis, removing the soybeans from

| - . - the atmosphere of reduced pressure, the temperature of
- These and other objects and advantages w111 become, |

the soybeans leaving the reduced pressure atmosphere
betng at least 110“ F. and less than 160" F., unmedtately
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3 4
cracking the hulls of the hot soybeans without temper- 3. Th_e Process of claim 1 Wherein &bO_llt 0.5 to about
ing, and removing the hulls from the hot beans. 3% moisture is removed from the soybeans.

4. The process of claim 1 wherein the pressure in the

2. The process of claim 1 wherein the HCTOWAVE  reduced pressure atmosphere is about 5 to about 250
power density is about 0.25 to about 10 watts/in3 of 5 Torr.

soybeans. ¥ 0% % k%
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